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Abstract
Purpose Prolonged Wrst and second stage of labor, isolated
prolongation of the second stage, forceps delivery or vacuum
extraction, perineal laceration, nulliparity and epidural anes-
thesia are known risk factors for developing prolonged post-
partum urinary retention (PUR). The aim of our study was to
analyze number and constellations of these risk factors, in
prolonged postpartum urinary retention (PPUR) in our own
unit to facilitate the identiWcation of patients at high risk and
thus to prevent bladder overdistension by early intervention.
Methods We performed a retrospective analysis of all our
cases with PPUR between 2003 and 2008 including vari-
ables like age weight, height, body mass index, fetal birth
weight and head circumference.
Results The incidence of PPUR at our institution is low
being 0.06%. No woman combined all six risk factors. The
majority had Wve risk factors, all had at least four. An iso-
lated prolonged second stage of labor was common to all
patients with PPUR. Five women had an epidural anesthe-
sia, three were nulliparous and only two women delivered
spontaneously. All but one woman suVered from perineal
tears. Interestingly, fetal head circumference was larger
than 36 cm in four of six cases.
Conclusion In contrast to simple PUR, the prolonged
form of PUR could be the result of a cumulative eVect of
diVerent single risk factors.
Keywords Postpartum urinary retention · Episiotomy · 
Perineal laceration · Vaginal delivery · Fetal head 
circumference · Prolonged second stage of labor
Introduction
The prevalence of postpartum urinary retention (PUR) is
low, but the reported frequencies vary in recent publications
from 0.05 to 14.1% depending on the deWnitions used [1, 2].
Although PUR may be a transient phenomenon it is well
known that even a single episode of bladder distention can
irreversibly damage the detrusor muscle, therefore resulting
in permanent voiding dysfunction [2–4]. However, because
a proper deWnition is missing it is diYcult to compare the
Wndings of diVerent clinical trials and to establish clinical
guidelines for prevention, screening and treatment. If the
most sensitive factors predisposing for PUR could be identi-
Wed during or shortly after delivery, women at risk could
easily be identiWed and bladder distention could be omitted
through eVective and early treatment (e.g., catheterization)
without bothering the majority of women with a very
aggressive approach as is proposed in some studies [5].
Several risk factors for the development of PUR are
mentioned in the literature. Using uni- and multivariate
regression analyses several authors describe mostly iden-
tical risk factors, but also diVerent independent risk fac-
tors, such as prolonged Wrst and second stage of labor,
isolated prolongation of the second stage, forceps delivery
or vacuum extraction, perineal laceration, and nulliparity
[3, 5–8]. Epidural anesthesia as a risk factor is controver-
sially discussed; its use may at least increase the risk of
PUR [2, 4, 5, 7].
All the above-mentioned factors are quite common in
daily obstetrical practice. They also often depend on and
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ited resources it seems to be impractical to screen all
patients. These eVorts should be concentrated on identiWed
high risk patients. Additionally, a less aggressive approach
would lower the number of unnecessary, costly and bother-
some interventions.
From our clinical practice we hypothesized that a certain
number and constellation of risk factors during delivery
predispose patients to develop prolonged PUR (PPUR). We
therefore analyzed the appearance and combination of the
known risk factors in our PPUR patients.
Materials and methods
In accordance to the current literature PUR is at our institu-
tion deWned as the lack of spontaneous micturition more
than 6 h after any vaginal delivery. If this disturbance lasts
at least 7 days, or a postvoid residual bladder volume
(PVRBV) is >150 ml patients suVer from PPUR. The
period of 7 days was chosen, after the Wndings of one large
study, in which PUR resolved spontaneously after 5 days in
all cases, therefore surpassing this limit indicates a nonre-
solving situation [3]. In another study, persistent urinary
retention was deWned as the inability to void after an even
shorter period of time, i.e., 3 days treatment with an
indwelling catheter [1]. The volume of 150 ml was chosen
as the normal upper limit according to the Wrst study men-
tioned, in which all cases with less than this volume sponta-
neously resolved [3].
We performed a retrospective study on patients diag-
nosed with PPUR based on the above criteria between
January 2003 and January 2008. From their medical records
we gained information regarding the known risk factors,
e.g. prolonged Wrst and second stage of labor exceeding
10 h, isolated prolongation of the second stage exceeding
60 min, forceps delivery or vacuum extraction, perineal lac-
eration classiWed as perineal tears grade II and III, vaginal
tears and mediolateral episiotomy, nulliparity, and the use
of an epidural anesthesia [3, 5–8].
Common maternal characteristics like age, weight,
height and body mass index (BMI), as well as fetal charac-
teristics, like birth weight and fetal head circumference
were also collected and analyzed and compared with data
extracted from clinical case studies dealing with PUR.
Results
During the study period of 5 years, a total of 9,295 women
delivered vaginally at our institution. Amongst them we
identiWed six women who developed PPUR (incidence of
0.06%).
All our patients with PPUR had a PVRBV >150 ml
7 days after delivery. In all of them PPUR resolved within
weeks, with the longest period of PPUR lasting 8 weeks.
Maternal and fetal characteristics are listed in Table 1.
Mean age (years) was 31.8 § 6.1, mean weight (kg) was
80.3 § 7.8, mean height (cm) 166.3 § 5.7, mean BMI
29.7 § 3.85, mean birth weight (g) was 3,834.2 § 354.6
and mean fetal head circumference 36.2 § 1.17. Three of
six had a BMI >30, two >25, only one >20. No newborn
was more than 4,500 g, only one was >4,000 g. Fetal head
circumference was in four out of six 37 cm.
No woman had a combination of all six known risk fac-
tors, but the majority of PPUR patients (n = 4) had at least
Wve out of six risk factors. A long Wrst and second stage of
labor that exceeded 10 h was present in Wve women. A pro-
longed second stage of labor (>1 h) was seen in all women.
Only two women delivered spontaneously, whereas four
had a vacuum extraction. Half of the patients were nullipa-
rous. An epidural anesthesia was applied in Wve cases.
Looking at the perineal laceration in detail revealed that
Wve out of six patients had any type of perineal trauma.
Only one woman delivered with intact perineum, four with
perineal tears, two with II and two with III degree. One had
a combination of a mediolateral episiotomy and a vaginal
tear. No patient had signs of an anterior trauma, i.e., periu-
rethral or clitoral laceration. Table 2 summarizes the risk
factors in our patients.
Discussion
Our study shows that majority of women with PPUR had an
accumulation of Wve risk factors. PPUR is a rare clinical
entity which is much like PUR, lacking a clear and concise
deWnition. Up to now only studies with small patient
cohorts or case reports have been published [1, 9–11]. Only
one study discusses clearly the problem of persistent or
PPUR. The prevalence of 0.05% in that study corresponds
to our Wnding of 0.06% [1]. In other studies no diVerence
between PUR and PPUR is made. Thus these studies are
Table 1 Maternal and fetal characteristics
Women with PPUR
Mean § SD
Age (years) 31.8 § 6.1
Weight (kg) 80.3 § 7.8
Height (cm) 166.3 § 5.7
Body mass index (BMI) 29.7 § 3.85
Birth weight (g) 3,834.2 § 354.6
Fetal head circumference (cm) 36.2 § 1.17123
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for PPUR involve vaginal delivery after cesarean section,
prolonged second stage of labor, epidural anesthesia, for-
ceps delivery, nulliparity, and delayed diagnosis and inter-
vention [1, 9–11].
In contrast to PUR, the clinical course of PPUR is longer
and implies a longer need for catheterization, which indicates
that the damage to the bladder is more severe. One study
showed that PUR patients with a PVRBV <750 ml required a
signiWcantly shorter duration of bladder catheterization, com-
pared to those with PVRBV >750 ml, namely 17 versus
27 days [5]. In the publications on PPUR, PVRBV ranged
from 600 to 2,000 ml [1, 9–11]. Our series with PVRBV var-
ies from 600 to 3,400 ml supporting this observation.
Maternal characteristics as listed in Table 1 are diYcult
to compare with the data published in the literature because
very often they are not completely mentioned in the studies.
The maternal age varies between 25 and 28 years, the mean
age of our patients is within these limits [5, 12]. Surpris-
ingly there are scarce the data on BMI and PUR. We found
only two studies using the BMI to characterize the study
population with PUR. There the mean BMI was 23 § 4.0,
respectively, 28. Our patients have an average BMI of is
29.7 § 3.8, being categorized as overweight [8, 13]. Gener-
ally there is a known, clear association between maternal
overweight and adverse obstetrical and perinatal outcome,
with an increased incidence of pre-eclampsia, gestational
diabetes, hypertension, macrosomia, induction of labor and
cesarean section [14]. None of these obstetrical complica-
tions was present in our patients.
Many studies have shown that fetal birth weight has no
impact on the development of PUR [3, 5, 8, 15]. Fetal head
circumference was considered as a possible risk factor only
in three studies, but was found not statistically signiWcant in
two of them [6, 16]. Only one german study demonstrated
that a newborn head circumference of >36 cm is a signiW-
cant risk factor for PUR [17]. Four of our six patients had
fetal head circumference of 37 cm. Due to missing data in
the current PUR literature, we can not draw any conclusion
from our observation.
There is evidence in the current literature, that an
increased fetal head circumference has the potential to
damage at least the posterior compartment of the pelvic
Xoor. Recent studies have demonstrated that a larger fetal
head circumference is associated with more perineal dam-
age, mostly anal sphincter tears [18, 19].
Yet none of the PUR studies has focused attention on the
type of perineal damage and its possible eVect on the ante-
rior compartment.
A relationship between perineal damage and PUR has
been reported by many researchers [1, 3, 7, 8, 20]. Mussel-
white et al. [7] showed in their retrospective cohort study
that women with PUR had a high incidence of second and
third degree tears, but also mediolateral episiotomy was a
very common procedure. After applying logistic regression
analysis to the diVerent kinds of perineal damage only peri-
neal laceration remained statistically signiWcant. This Wnd-
ing suggests that there is a diVerence in the impact of
perineal tears and episiotomies on the development of
PUR, but these two diVerent types of perineal damage were
never directly compared in regard to PUR. In another PUR
study [6] a mediolateral episiotomy was performed in all
women. The number of additional perineal lacerations was
statistically signiWcant between the PUR and the control
group. The severity of perineal lacerations, anal sphincter
muscle tears or Wrst and second degree tears had no eVect
on the incidence of PUR [21]. In contrast to our Wndings
and those of others [6, 7], Yip et al. [3] found no diVerences
in the incidence of birth canal trauma between patients with
covert urinary retention with overt urinary retention and
without PUR. The absence of PPUR in their study could be
interpreted as the results of the high rate of episiotomies of
about 89%, and therefore their experiences would be in line
with our results.
Some authors [5, 8] do not mention perineal lacerations
in their studies at all, which makes it very diYcult to
Table 2 Risk factors in the PPUR cases
PUR case no. Risk factors Sum of risk 
factors
First/second 
stage >10 h
Second 
stage >1 h
Delivery Perineal tear Nulliparity Epidural 
anesth.
1 + + Spontan. None + + 4
2 + + Spontan. II° tear ¡ + 4
3 + + Vacuum III° tear + ¡ 5
4 + + Vacuum III° tear ¡ + 5
5 + + Vacuum II° tear ¡ + 5
6 ¡ + Vacuum Episiotomy, Vaginal tear + + 5
(+) 5/6 6/6 4/6 4/6 3/6 5/6123
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with other rare obstetrical events, collecting the data from
more than one center would facilitate obtaining reliable
estimates [5].
It is diYcult to compare the cases available in the litera-
ture with our group of patients, since the heterogeneity
originating from diVerent countries with probably diVerent
obstetrical practices [1, 9–11].
Furthermore because of the lack of detailed information
on all six known risk factors, it is not possible to compare
these cases of PPUR with ours. Ten cases are presented in
these studies, in only six cases the authors refer to perineal
damage, and one delivered by cesarean section [1, 10, 11].
The duration of Wrst and second stages of labor is not well
diVerentiated, so isolated prolongation of the second stage
cannot be assessed. In contrast to our Wndings the rate of
episiotomies is remarkably high, even in cases of spontane-
ous vaginal delivery. This brings us to the assumption that
this contradictory Wnding is due to routinely applied episi-
otomies in daily obstetrical practice, notably where forceps
extractions were done. Therefore, the use of episiotomy in
these cases does not rule out its possible protective eVect in
PPUR.
In PUR, episiotomy is described as a risk factor only
when a univariate analysis was made [1, 3, 8]. In current
obstetrical practice, restrictive episiotomy policies are
widely used because of a higher number of beneWts when
compared to the formerly routine use of prophylactic episi-
otomy. Restrictive use is associated with less posterior per-
ineal trauma, less suturing, and fewer healing, i.e. pain
related problems. It is known, however, that omitting episi-
otomy leads to an increased risk of anterior trauma, such as
periurethral lacerations [21]. Restrictive policy is not asso-
ciated with increased vaginal or perineal trauma, dyspareu-
nia, urinary incontinence or several pain measures. Since
there is no increased need for suturing anterior lacerations,
it might be concluded that these anterior lesions are less
severe [22].
In the most current literature on the value of restrictive
episiotomy policies as reviewed by Carroli and Belizan,
PUR and anterior trauma were not yet an issue; the main
interest was focused on the perineum, i.e. pain, dyspareunia
and most importantly third degree tears. Only little infor-
mation is given regarding the anterior trauma in terms of
urinary incontinence or spontaneous resolution of PUR
[22]. Based on our data, however, one could speculate on a
possible negative side eVect of this restrictive episiotomy
policy on the anterior compartment in a well-deWned sub-
group of women.
The pathophysiology of PPUR is poorly understood.
Various mechanisms have been discussed, such as bladder
neck obstruction due to tissue edema [2]. This damage to
muscle and nervous tissue, might develop as a consequence
of the direct compression from the fetal presenting part and
the downward pressure from maternal expulsive eVorts
[15]. In accordance to the literature our cases show that a
fetal head circumference of 37 cm is signiWcantly associ-
ated with a prolonged Wrst and second stage of labor [23].
Consequently levator muscle injuries in the posterior com-
partment might develop [19]. For the anterior compartment,
however, there is a weak statistical association reported
between fetal head circumference and urinary incontinence
[24].
Known clinical consequences of prolonged second stage
of labor are an increased maternal morbidity, in multivari-
ate analyses excluding confounding factors like episiotomy,
this due to postpartum hemorrhage, infection, perineal lac-
eration and operative delivery are [25].
It is interesting to note that in an extensively done sys-
tematic review, which analyzed adverse maternal and fetal
outcome after prolonged second stage of labor only study
could be identiWed who looked a voiding dysfunction, illus-
trating the paucity of data in this Weld of obstetrics and uro-
gynecology [26].
Our study has two main limitations: Wrst of all, the small
number of patients and second its retrospective design.
However, even with a case number of six patients, this is, to
the best of our knowledge the largest published study
PPUR. Due to is nature and low incidence we hypothesize
that it be diYcult in the future to perform a prospective ran-
domized study on PPUR patients to test which intervention
would improve outcome.
From our small, but well characterized study population,
we hypothesize that an additive eVect of diVerent risk fac-
tors is responsible that not a simple, but a PPUR develops.
In our opinion PPUR is—though rare—relevant since a
single episode of bladder overdistension can lead to severe
bladder dysfunction due to irreversible damage to the detru-
sor muscle [4].
From our point of view and experience in caring for our
patients with PPUR, this is a severe issue especially
because it concerns healthy young women and not much is
known (or has been published) about long-term sequelae
[2]. We would therefore propose to increase the body of
knowledge by extensive data recording as done in other
rare obstetrical events [27].
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